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(54) MAGNETISM SENSOR 

(5 7) Abstract 

PROBLEM TO BE SOLVED: To provide a magnetism sensor capable 
of taking out a differential output by a simple arrangement by 
generating a difference in resistance value from a signal magnetic 
field without applying a bias magnetic field. 

SOLUTION: This magnetism sensor includes a substrate 1 and a 
giant magnetic resistance element 3 formed on the substrate 1, the 
resistance value of which element varies with a signal magnetic field 
9 applied generally parallel to the surface of the substrate 1. The 
giant magnetic resistance element 3 includes a first giant magnetic 
resistance element 3a whose resistance value varies with the signal 
magnetic field 9 applied to an artificial lattice film comprising 
magnetic layers 15 and non-magnetic layers 17 stacked alternately, 
and a second giant magnetic resistance element 3b connected in 
series with the first giant magnetic resistance element 3a, the 
resistance value of the element 3b not varying with the signal 
magnetic filed 9 applied to an artificial lattice film where magnetic 
layers 15 and non-magnetic layers 17a differing in thickness from 
the non-magnetic layers 17 are stacked alternately. 
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[#firfl!*Of£ll] 

[»*Jll] £«k, £*>*«IH£*Siis «*E*1S 

o£® »=«hht c entra siu ft-g-BV u*t l -c«ft«a { 

2Mb-f h Bm«fii¥& k * « x , 
*IB»»««t* fttt» Kit* k * 1 ttftBtt* k 
KfWSiifcSlOAXlfrHRfctfU *10AIft?. 

Bite epud * frh *rE*-»B*oj:fl:K n t Ttmm*m 
it-rz>mi<r>m%.&txiz : F k, 

ltirEfc 1 O^B£14*Off*lc*t L.-C*fc*ff*0*2 O 
k i'XIi: »* ? ft $ 2 O AXte?-IR £ *f 

UttLT«tJtte7^bLfc^*2 0&ft«tftfc*k, t 
« x. * £ k £ ® ft k 1" * 5B ft -t > ■* o 

i»**2] mnm^mK^mt. HtE*2oAxt& 

£Ofc 3 OJK^IS^^UiS^iK^ix, HUE* 1 OA 
XtHHRttfU *i oAxtfr^BSKeptrasnawrEfc 
-3-5B#o2e<b Hit u r«ijt«*taffb-r * * 4 aftftftffi 

*e« i oami&ffifc^ o-» t mm 3 o&*t«ttx 
?-o-jsk£«iiau sijEa^oasugflt^o-jek 

*E* 4 OfiB^gfitSR^O-Si k L T 7 * r 'J y 

•✓««; k L £ k i & ft fc i- * l E«o&ft-t ^ 

[»#« 3 ] t»E«-W8JM:*H- 2>i«FE«}fi:<io8tfb 
* £TmSWgtft£fb!WE5Bte If Off AU£ C T£fb L 

off*ii, sdEsa^isfttssfb^iiraaffi^ttu^ik^ 

Off*CK5e£*U 2 02£8Bttl§Off*li, «TE 

&ft«J5t£fb$*'l&llirEg'JMi(:: * t * of* KK5e 
$*t*Ck£#ftk-r&H#lRl ifcli«**2E«0 

in*«4) i»E«^m#utti-&*rEi£i/i;<io3Hb 

rn&os^ffisirffiScos/hflttit iue» 
i nftm&moi* *«±, «rEttftftftKftff*f*eiftft 

<offi;fcMfcov>-r ft*> 1 o o«:*;« Ufr £ k i off* CIS: 
563*i^ «rE#2o#«B1£*off*ii, ttEBftftttft 
fb^^EttSoffi/J^oft/httc i * k # off * UK 
5e§^£k*!tf«k1-&BI*«l Sfc(ift*«2e«K 

[8*#« 5 ] ffirE* l olfsatSiioff *i±; 
£tt^tf<*2 e-*fck&*ff*i::t9:5ESH, «rE#2 

oiNmiifloff*(i, mftimseib!?*** 1 e-^ttk 

WE* 2 fcf- ?tt<o|Bl k fc£ff*i:»5gS ti& ,r k 
» k -T iW^JS 3 i 3t (±R*Ji 4 Ettom^-b > -^o 
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[0 0 0 1 ] 

wiL-e, m^mttRoisne^sr^mi-* 

■bfc.fc&fclBi^tifHftXlF-GMR (giant magnetores i sta 
nee) «rfflv»fca«^t 
[0 0 0 2] 

[&*o*£«] sB^««L«^(i, ai#0>Cfl:uiDi:-cs 

10 ft:ffli>t>ji-cv»4. .rofi&ft-fc <±, /<<T*Br& 
oftJw^-raBlEVKXiiKfcU £oK#o^bt 
j£?"J titz 2 •oo&$ua«i3R^o#&* 

«:«[02Eft . («EUi^l) k LTU •} ffi-To 

[0 0 0 3] -eu, miaffiM**>n&toiJ 
[ooo4] fraL/c^omis^af^-Ji, -«t»u 

Ni-FeW i - C o^^.^45ft1»1S^«E^ig»i3R 

fti?i:, f&l 0 7 aXtntfcl 0 7b«i:Kitf) 
iXtzm 1 05B««JJtS5^ 1 0 3 a k » 1 0 7 b Stf 
ttfe 1 0 7 c IB] UKtt <b iXTt* 2 Offi^fUStt;*^ 10 3 
b *' «b <fc * SS&ttttliBftaStft**- 10 3i f ^f>«. 
* 1 OffiSSfctfCJIS^ 1 0 3 a k * 2 OSmJSJfclS^ 1 0 
3 b kttWS^J'-^^EV'UaXtTEIlSn, «■» 

ssipi o 9**entn$tL*o 

[0 0 0 5] :o»^ H9i:ftt^i:, iioS^ 

ffifitJff^ 10 3a O j&ijtttO**MI-5-?B# 1 6 9 03C» 
30 Ut&UT^k-*-*. ZOtzlb, % 1 O^JfititSS^- 1 0 
3 a 0«#t<* k * ^^2 OttAfflAXT- 1 0 3 b 0«*jt<fi k 

^ittttsci^i, t.«iff**ittio7bi^ 

[0 00.6] L*U {£*(DllM£Y|qBft«tt«?- 1 0 

3 Til, «-§-»i^tc«-f-i.«lS[«o2c^«rS-rffi*:«tn: 

£0^<6, a&Kit^JS^fiiJt*^ 1 0 3«rfflv 
^e>-f> £0®aiE]lfiUJ:.»)jS^'t>-^**««l<fciaKU 
[0 0 0 7] 

ov»r, Wi-tt, #5B¥8-3 2 1 4 1*&*UE*$ 
*TV>* C £Ofi«(-E«Sii-^E^»^«ln;5l^l±, 
» 1 OJSitJi k m 2 OffiUli k £ OIHJ U^JS S it/c * m 

• k X.& L Tlftt > OJSaiUft ffi^bi" * £ 
k*<-C£* 0 

[0 0 0 8] k£^**, g^^ffitnlSl^li, 
50 *lJ£tt*?-tl*«fciK ««i#i:»LT**tt*.*t 
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n ft«&'<*->*j&j£L?<>, m i <Dm.-k&*.t&m. , £ 

f 113a JSlVB 2 O^SI^igJjt*^ 113b O-Hl 
^<Ot&tKWi. El 0 iZTfrf £ o iz. fe*?®.ftizm, 

10 0 0 9] -*"ft:b*K E*»jRjStt:*^- 1 1314,* 
* ft «««fiiKftsp tMFtt-C**fc*!>, H 

«*'**Lfc-«fc UT, 08x.l*\ #Ri¥S-2 0 1 4 

9 2^&mzftmziixtzm&*>t* t to ( 3t>-T:^2>. 

[0 0 10] #B8¥8-2 0 1 4 9 2*ft*KE*t»tL 
feBM* 11 UzgrfioU, SHBtetftlMii 

t SrSSUfltH Lfc Alft^iltffl^fcJHftflE'* 
(EfcBattWfc*?-) 113a. 113 b*Pl- 

113a. 1 "1 3 bUaMTfll/W TX1 2 1, 12 2* 

eptnu «&u«4hufi i 9 tesm-tZo 
[0 0 1 1] ;wi^-fe>ti:j:Ktf, 

103a, 1 0 3 bO-5-h.-fttIi, 012 (a) 

12 6,012 (b) <0&Jfcl 2 7USt-tJ:^ft»«S 

tftSCffcoitttift*, -f- LT, 1 A 

#11 9 fcEptnrtafc, mi 2 (a) Wl 3 0 (Jg 

Sifr^-^1 13 a) x E 1 2 (b) OjgtfBl 3 1 

ttfifittt/^-v 113b) OJ:?ft«J/tffi8tfb**%± 
i"4o -e-OSBai**^ 1 3 0}&Jgl 3 2 KStttttfji: 

[0 0 12] 

[S&9§* r »*LJ:-5 if-SRH] t*»Lft**t>, #|SJ¥ 
8-2 0 1 4 9 2 ^«UE«SiXfc?8ft-k o 

[0013] *$&W4, ^wr^saiftRiuo-t-^ctft 

L*><>«I#ftfll^T-^ii)m^4-JR')ffii-Cl t**-C# 
i t SrltH ti-4o 

[0 0 14] 

it, .&1£fc, wO*«jz?f^?ti. v *irE2MK<o£EiUB& 
¥ fr t-entjD s n * izn l r»utffi*»s:fb-r 4 ffi 

1 W^JS14*.t*^i:tz»)i$n^* 1 i0AI^?Ri 

*u * 1 <r>Axft3-mz%>iju2ivi>m?.m-%j&ftv>%z 
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1 ttcoittv ttfr 

E* 1 <0*K1iliOlf<*.U*tLT»ft4IS^O»2O^ 
t * txtz9S 2 AX^Blft* U 

L-ristt«t*««<ttft v»» 2 osMumaH^fc ft«x.* 

wtft»fSti-4. 

[0 0 15] 9*1% ln&mzt tilt. mi<r>t&nt8.tx 

70 *«^&#o£fbuttLT«i£tt*^b1-&o * 
1 o?8ft»lft#?UIg?U«tt$ix*:*2 OSMWStft** 
l±, 5B1ilii:»l^^5fttt)iOI!t*{-*tLT»ft^)?^ 
<7>m 2 t a^SKflMi * it** 2 mAIISf 

***U #2 0AIte^J*(lf$tJDStt*<t-5-«B#03E 
ffctcit L T««t«*««fl: L ft v». 
[0 0 16] w<Dfc*> «t 1 05fc*«ffi*^liT5m«#C 

1 2 om^igJjtSH^-O h •) tB 

;<<f 7*5B*fcePin-*-&wi:ft<, 

#ft*j£-ce»ffi*> ffii-i i*«-CH 4 
[0 0 17] W*«2<o^<oj:-7i-, ffirKm*iSi«;# 

Lft^#3 05&*tfg#t#?-fc> CKOSSS^fift^lg^?- 

ofiS^tlStt^o-JS t«rE» 3 om^lSttSS^o-JI 
JO . fc£«8EU WE*2<ojS^»«tS?^W-3|i:iKrE#4 
o«B^}g«:?s^<o-jgtSrStiLr7^-r'j if mitt 

[0 0 18] »*«2<0%^UiixlX > *10SB$1«JJl 
[0 0 19] m#«3 0|£9!<±, «E«*'«#ii**+* 

mEtg^tto^t-Sr^i-m^isfitse^^saiswoBjE 

40 E*lO|^B3:14)l<DfllA.liv HCSfti&MKflS^AnMrE 
ffiAttUft* t^O*AU|S5gSit, «rE»2^#5B14 
*<0W*Ji, T»Effi^«^2?fb^*n6iKrEffi/h'tttcft* 

[0 0 2 0] R^Il 3 J: tut, m 1 O^SBtS* 

mAiSiJtffilb^SAttuft-!. fc #<oif ^.t; 

SJItirHtT, «i ojK^«^«^t*2oBi$t««;* 
50 t:t*'t-^, 
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[0 0 2 1] tt*«4 0£9!l4, t»C«*«*i:*«-4 

oJ*fc-t: x US£»1 *>3N£14«Olf.fcl4, t&E&$US#l 
*t 82:56*^, fHBW2 0#M8itt»oif*. 

[0 0 2 2] «*«4 4 itlf, flt i 

*>J¥*(4, KS^igJaSft^^S^om^fiEOv^-rtt^ 1 

T > fH 1 OBJMStt*?- 1 ft 2 OSBSUStft^ t <0 J&ffi 

^»fflt»*^t)aj-r^ t**-c 

14. 

[0 0 2 3] flJ#*5 0%9J<7)4Tl^ ffrSE* 1 <0#?8 
*U»JfcSii, «rIE*2 0#5B14**)J**l4, feftj&tt. 

[0 0 2 4] R#«5 05fclBU4ftlf, fclOlHStt* 
m^iSijtffift^* t »2 tf-^tttiiUAi; 

e-* fetal 2 if-ji^wt'iiSACRii 

4o 

[0 0 2 5] 

[0 0 2 6] 121 (a) l-^i-58ft-fc^l±, Sttl 

t , c o£« i i-^jsSt $ iifcE*a*aa:** 3 1 m 

x.J4\ [NiFeCo/Cu]^(CoFe/Cu]# 

mum 4 *> %%.&Mi?w. Axm-m* b<w$ titzm.* 

* ffl v» fc sm-t ^ * * ft*, t i- 4 . 

[0 0 2 7] E^Sa^S^3R?-3{i, 

1 3 a UIt?IU=iMK«*.fc«M*<0* 

ffi/^->5 b **-T4»2 0E^:mfi;«»L*^3 b i: 

««i3R^ 3 u i4£« i <r>wm t wfti-m^mft 9 

[0 0 2 8] Itffi/^^-^ 5 aO-3gU»±«ffi7 art*8 
. *Sit, 5 bO-J8UJ4««7 c 

tU-Ufi^y-;' 5 a tH^?-V 5 b tn**lZlt 
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[0 0 2 9] g*BjtiS»t** 3 14, £&*££-SAIt& 
^IR** «sit4o HI l ( b ). l±» 1 <og*:«SUSi/t* 

(c) l*iir2©E*«*«tt**»-S«**a3M**fiA 

[0 0 3 0JE1 ( b ) ic^-r* i og^astigJJts^ 

3 aUiStti^lfett&fflAXt&^-lgUi, i«lt> 
*«l±U»Ji?ttfc/<«y7T* 1 3 t. :0'<v7T 
I 1 3 ±U*lSftfclttl 1 5 i:, iWitti 1 5± 
10 U«W SiifcSMMM 1 7 (» 1 <o#fi&tt«) t ZH-t 
* i: 1 1 ttttd 1 5 1 7 t iWJSi:*! 

[003 11 01 ( c ) U^i-* 2 <OE*a&«#i;*?- 
3 bU*m Alte^Rtt, 36«1 fc, 
S«l ±lc««Sitfc/<-/7 t* 1 3t, ZOt^vVr 
m l 3 * Kfettttil I5i, : l 5 ± 

<0^ffii14)ll7a (»2 0^8gi4«) tfrfi-tZt t b 
1 5 17a tWau«i*Kt 

20 »BES^4 0 ^is> /^7t|1 3<i, tt'ttTtAvv- 

[0 0 3 21 1 14, teffiBStftlJO Lfc > ') =? 
•C-*4, 7Tl 1 3<DJ¥*-14. ft50~l 50 At? 

15 <4, NiFeCo, CoFe 
»J, B514IB1 5<7)BE*I4, fil 0-2 0A-C£>*c 
tt« 1 7 14, C u^-Cfc&o tttt* 1 5 fcJHBtt* 1 
7 , St>T»14« 1 5 t^B8i14* 1 7 a t OW«»<4. 
[«Ht*/#M8&«] il®Mt W^»-&. 10-60 

jo [0033103 ic-i&ttfcSEmtt^-ffiAit&^iRoar 
4 1 it. ««fc««iAx*^-iio««jfia:*ft* 

14, ^N81t*Olf SCftffL, INBttW^K 9 A#i£ 
T»l ^-^«t^«), «)2 1 Afti5-C»2 tT-^ffit 
fc4o MBtt«V« ( fltl ^-^«t»2 tT-^fil 

fcOMOftl 1 A- 1 9A#J£-C(4, fi&*tf£«t^-ft2g 
(4x ft%jaT-T**o 

[0 0 3 41 02 (4/>- 7-7"»J y v«ScOE^:m^.«fit 
JIffOlDBHT**. mffi7 a (C»4SiflP.«)EVoo* t #tif& 
40 «fe7 c(4, «ft?HTV>4. »10E*:ffi«« 

tJu*^- 3 a (4, mxtetx&it&vm 3\zmi-*-*VL 

(*1 tf-^«*3t(4»2 tf-^tt) Srt^i^JH^ 
^IB 1 7<0£*£&5gLfcAIt&^IBia f fflv><bft> 
fil* 9 IZtt L Tfil5B;ig^3e<k«: 4. t * J: ^ U ft o TV» 

[0 0 3 5] * 2 Og^&SMgfctfc* 3 b«, BMM&flt 
gE^**e- yfitTft < 0 3 H^i-I&ffi'h'tt* i: 4 4 t 
tc^mii* 1 7 aOEf^^K^L^AH&^IR^ffl^^ 
il, ffi^&#9KttLT?B*fcft^b*£Ufc^4Ti: 
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B*HMJtiR*3 b t04>*J8^T-*>4«ffi7 bri^gft 

til*) ATS. Hi S i\ Z> I n U & o T v>£ e 

[o o 3 61 *k «-s-B#9© 
sftu^t-cm^isttse^^u^^si^s-.x e*b& 

[0 0 3 7] :»iTi:»l£?iifcSlteOfSW 

9 **, . * 1 Og^mSUgtfi*^ 3 a 8.0-** 2 <0gt 
aftlHJHJHF-3 b<7>*n^tU7)£fctSS-32AX}&3HRi: 

10 0 3 81 wCOt^, * 1 ^EABSUgJfcifr?- 3 a 

i±, aausasMMw* - t a * $ c^ti i 

7 SrK5£ L^AXt&^-BSTi'fflv^ v»4 fc*, 

[0 0 3 91 *2<Og*»$96fit*?-3 bli, B 

^^fb^"^'^* Ui7 CMMMI 1 7 a O 
(5**&£LfcAXte?-BI**ffl^ftTv>Sfc«>, fl|-^ 

[oo4oi m j $m%-9iztti.xm%.m.tjL&. 
it&tkrzm i oE^BSUSfit^s a Battle 
{b* t ii^i*&i;&v>*2oE7cB&«tt3t? ; ?-3 b t* 

igttitH*^ U. T, * 1 OETcB&lgtfi*^ 3 a * 2 

om*«*tt«aHP3 b to*#.j|f--c***«7 b*> 

[0 0 4 11 ;^iii:/*teoiS5)8ia-t>+i:i 
*Ui\ B&*>*<^*>v>^S&l-^*Il^fc-&E;*: 
BSU£JJt3R^3 4fflv>5:tt v 't£5feOftB1£#B3<;l£ 

[0 0 4 21 ttz. 8ftSfflttfc*o#tttt«*{&ff1£ 

+ * E ABSUSffi*^ 3 * S» ffl* * f# a £ k a<T- S 
*o ll§&*1i&+&E*B&«ffi3* ; ?-3i::# 

[0 0 4 31 £05c»ft^-S!AXlS^Bi{;i3v»T<±. & 

tt**-r*E*«n«a*^ si*; ^<-fr^a#«>aito 

[0 0 4 41 *ajKAi±, *ioisog*8X 
tttftX? StKftLfc. £<DE^a^««:3!f?-3(i, /< 
77ril3 taH* 1 5tUNi FeCo *JBv\ * 
1BI17, 1 7 al-C u*fBv>fcXSM*BAX«?- 
SST***o 3fe«lli, S i/S i Oifr&ftft. /<»7 



(5) »■ 2000-1 8 0 2,0 7 

8 

100451*1 *>E*B**tt** 3 a t±, #bi£« 

(¥tcuri<2lA (*2e-*j OAXte^BW^ttSiL. 
fc e *2 0E*B$U8#t3R : f3 bti, IMMSBBten** 

1 9 AOAXt&^Bl*'<b^«Ufco 

[0 0 4 61 0 4li> * 1 OEABSttSJ/E*?- 3 a 

* 2 «>B*B*«iJt»?-.3 b oBM&ttttkv t m-zm 

0«*C»«tjEft** , «!)9%-C*4*>U4tLr» *2<DE 
JO 2>o 

[0 0 4 71 * 1 oB*B*0KttB*- 3 a aW* 

2 OE*B*tttt»*- 3 b <nWmmttt&®WX9V<r> 

#tti*»-n*-c**« * i o&fca&jfiifcfc* 

3 a aw* 2 OB^SMKttXT- 3 b Officii, £l 

2 . l 7 x l o- 7 n • mgJtr* *k t£u *m&j£* 
»a»E»i:MLTtH«lt*4, Z<Dtztb, E*B* 

*tS«0»!g-Cli, ^aiS*ff* t #t-SfcA^'5: 

20 SSAX1fr7-ilO«Ht«:fUfflL7tfcOT*>*. 

[0 0 4 81 ifcs tt«Lfcillt«>»iR-e»i, *iog 

^a^tfttn:*^ 3 a t * 2 <0E^a^«*Jt^^ 3bt*> 

[0 0 4 91 mrsEL^E^a^is^s t- 

IS5£?tt-&£i:ir< > f«x.lf, 7^-y'J'r/Wg*: 
la^fiRSIf I^V'T t gfflt J i t A f T I J . 12 5 14 

v^t-'j y v-fltfiStoEAa^ci&jjLS^owjaiaT^Sc 

30 abS. 

[0 0 5 01 |25i;^i-7^yj 7v'iAOE*eM 
tfcfc^li, 7 aU»8t$it'ffeS***S7 bi: 

«a$it, •B-)?-6B[#9oa!<btcitL-ri£tt;«* t gE<ti-* 

* 1 ^E^a^tffiiJt* 1 ?- 3 a 1 t > 7 b K« 

si$Hitfis»**«S7 ci;«asn.. flr-^-a* 9 co^bi- 

ttLX&tfcm*mitLte^m2 OU-kmXMtiim^S b 
1 t, -»*««t7 aU«8E$fumS»* T *«7 di:tt« 
?*t, «-?-5B^9 0S!fbU^LT»«t«* t 3J'fbL^v^» 
3 WlttftteT- 3 b 2 t , 7 d IC«« 

40 ?*tffi»*f*ffi7 c t:«Sl$tL; <g-s-a#9 o^bi-*-t- 

t Tlg^tt^^bi- * * 4 OE^aStifttt*^ 3 a 2 t 

[0 0 5 11 4fc, m«7 aKfittSSTfa^aS*., 
«S7 c*»»«fe$tLrv»T. tffi7btfS7<JH"b 
■Blliai* (OUT 1, OUT 2) «:Wi)fll-*"i o 

[ 0 0 5 2 1 C«T> i n U, * 1 OE^aAffilJt*^ 3 a 
17!iS*4<?5g^:a^»J)t?R : f : 3 b2*^^J7J^'J 
•y vfc&O&fcaSUSfit*^ 5rfflv^ C t U J: , ^~ 
50 7 7- v v«J5!t<0E^a^»^?-^SI*tilytl <t •) <b S 



-5- 



9 

[0 0 5 3] fcfc, *§£Wi±ft<7)l?ffi<0^E«0B&-fc 
>-*UBl5£S*U> <><0T-(±'t^ o *sifcf>?f*s&-?ii, &g 

■fca&istfcst^omffi^ » - vo^wwisTm 

B#9 «:*t UTf^iS^i-* i o icEttSftTW.:*', 
07 (a) urn-*- z i-. m i og^eausa;* 

^•3 atf)l«A?-^ 5 a t *2 ^E^BSMSi/ifc^ 3 
b^tffi^?-^ 5 c ta'B&itt^-Sxfc n i:E!LTt 

[0 0 5 4] Sfc, 07 (b) Uftii U, 

m i *>g:*B$UK«t«f- 3 a *->5dt*2 

[0 0 5 5] --^flMHMMiltL 
TfrScSK (flUlf, 4 5° ) ifc^J^KEaLTi 

[0 0 5 6] 

[»»o«>*] i oiwuiwi, * i <oa*« 

fc»ioAi»«tu »ioAHW*fcSmns 
*t*«#»#orffci-#LT!^**«fcfl:-r*. »2o 

2 0AI1«Hf***U »2 0AI*^-ilt:9«inSit* 

[oo5 7] ;<oftft, m 1 auf» 2 OB&lfiiJtfc^O 

e> * jftc*EjWR ») til S tt* J6, / U T * B# tr 

[0 0 5 8] «*3l2 0»W=J:iu*» *l'«HMUKtt 

Lt:t?« v->'»fiatcj: •) tsf>u**v» 

[0059] 3 owhu i *tif , * i o^Biaw 
K5e^^> *2 0#Bte*Ol**li, asu&i/tsMb!*** 

[0 0 6 0] «^J|4<75%W»-«t<xlf, »io#ai4* 
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X. »10B*im**fc»2 0Bft«»i**iW«tft 

«g t &r z £ t *«t § > gt&m*) >) m-f £ t *<-c 

[0 0 6 1] »*!5<o!|fPit;.t:h.ii\ ttio^Bttl 
OI?*(i/B&«#i£-fb2S* f &2 fcr-.*f|*44**U 

#1 fcT-* fc»2 >i£ff«fcUl9:5££tt-* 

[a®oiBf#^8iW] 
10 [01] (a) (injso^om^-t^^»ffi®> 
(b) oE*»*t«tt*^t:iJit*««tt««A 
It&^RO«ii0> (c) 14*12 OE*«*ltttt3tfPU 

£it*^*&^fflAite^Ro»ii0-efc4c 

[0 2] ^-7 7^ y vM*fc^&fcB*«ffi£^IS& 
10 3] -tett*£&«^SAX*^RoBtti£«:3Mb 
[0 4 ] * 1 Og^B^lfitn:*^ S^'* 2 Og*B$tffi 
20 *io 

[0 5] 7*r'J? y»*«>E*«*llStt*^-«)««IB 
[0 6] 7^7"'J7 v'«fifcOg^a^«»C* : f-<OllliS0 

10 9] **-r ^ m««f?L*?-o«^BSF- 

[01 o] a*o**it«:*i-*a«ti^t*^-«>«*» 

[011] 4 *fflv»fc 

[012] 01 iu^i-a**V"9-o»#i:4t-r*»* 
[013] 01 nr^-ra^-t>*o«H!-a*u*ti-4 

40 1 

3 a * 1 Og^a^Jgtt*?- 
3 b ^o&fcBSUStn;*?- 
5 a~5b %W<*-> 
7 a - 7 c «1£ 
9 ff-9-&ff 
1 3 7 tM 

1 5 amv 

17, 17a IHBtt* 
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